Burkholderia cepacia is a ubiquitous organism that rarely causes infection in the immunocompetent host. Recently, much attention has been drawn to its role as a pathogen in patients who have cystic fibrosis (CF), in whom its isolation has been associated with rapid clinical deterioration (1-6). It is also gaining recognition as a pathogen in nosocomial infections (7) and in patients who are immunodeficient, particularly those who have chronic granulomatous disease (1, 8 -15). Detailed descriptions of the histopathology of B. cepacia pneumonia are lacking. We present the histologic features found in three adults who did not have CF and who developed progressive pneumonia as a result of B. cepacia infection.
Burkholderia cepacia is a ubiquitous organism that rarely causes infection in the immunocompetent host. Recently, much attention has been drawn to its role as a pathogen in patients who have cystic fibrosis (CF), in whom its isolation has been associated with rapid clinical deterioration (1) (2) (3) (4) (5) (6) . It is also gaining recognition as a pathogen in nosocomial infections (7) and in patients who are immunodeficient, particularly those who have chronic granulomatous disease (1, 8 -15) . Detailed descriptions of the histopathology of B. cepacia pneumonia are lacking. We present the histologic features found in three adults who did not have CF and who developed progressive pneumonia as a result of B. cepacia infection.
MATERIALS AND METHODS
Slides from three open-lung biopsy specimens and one pneumonectomy specimen from three adults were received in consultation by one of us (TC). Acid-fast, Gomori's methenamine silver, and Brown-Brenn stains were either negative upon review or reported as negative by the referring pathologist. Acid fast, Gomori's methenamine silver, Brown-Brenn, and Warthin-Starry stains performed by us on the pneumonectomy specimen from Patient 2 were also negative for organisms. The autopsy report of Patient 1 was also reviewed.
RESULTS
The clinical histories for each of these patients are spotty and are summarized in Patient 1's medical history was significant for histoplasmosis at age 19 and a vague history of recurrent childhood infections. Patient 2 had a history of maxillary sinusitis and had been hospitalized twice at ages 34 and 35 for pneumonia. Salmonella paratyphi B was identified as the cause of the second episode of pneumonia. The patient was African American, and a hemoglobin electrophoresis performed at that time identified the AA phenotype with no evidence of hemoglobin S. Patient 3 had a 16-year history of a lupus-like syndrome and was on chloroquine at the time of her initial admission. Serologic studies were negative for antinuclear antibodies, anti-Ro (SSA) antibodies, and anti-La (SSB) antibodies.
Pathologic Findings
The pathologic findings are summarized in Table 2 . The bronchoscopic biopsies of Patients 1 and 3 were described as consistent with pneumonia. The bronchoscopic biopsy of Patient 2 showed hyaline membranes, pulmonary edema, and intra-alveolar neutrophils, consistent with pneumonia. The open-lung biopsies and the pneumonectomy specimen were similar and showed necrotizing granulomatous inflammation with prominent central neutrophilic karyorrhexis (Figs. 1 and 2) . Microabscesses, which were confluent in areas, were also present. The alveoli were filled with fibrin exudates containing variable numbers of neutrophils and macrophages. The alveolar septa were widened by a lymphoplasmacytic infiltrate. Necrosis was a prominent feature and was extensive and confluent in some foci. The lungs were congested, but frank hemorrhage was not present. Occasional small non-necrotizing granulomas were apparent. These were located within alveoli, and the larger granulomas exhibited central necrosis with suppuration. Non-necrotizing sarcoid-like granulomas and vasculitis outside the area of inflammation were absent. The granulomatous foci merged with areas of more conventional bronchopneumonia (Fig.  3) . A mediastinal lymph node removed at the time of 
DISCUSSION
Detailed descriptions of B. cepacia pneumonia are rare. These patients present a unique opportunity to examine the histologic features in adults who do not have CF. The most striking finding was the prominent necrotizing granulomatous inflammation associated in some areas with extensive tissue necrosis. These features raised the concern of Wegener's granulomatosis to the referring pathologists. The lack of vasculitis away from the area of inflammation, the absence of background multinucleated giant cells, and the lymph node involvement in Patient 2 all argued against a diagnosis of Wegener's granulomatosis.
A review of the literature reveals two reports of the histopathology of B. cepacia pneumonia. The first is an autopsy study that compared the histopathologic features of patients who had CF and who were colonized with B. cepacia with those who were not (16) . Although no histopathologic pattern was specific for any group, those who experienced a more rapid downhill course were found to have more extensive necrotizing bronchopneumonia; some showed contiguous bronchiolocentric abscesses. Bronchocentric cavities lined by an acute fibrinopurulent exudate, a prominent lymphoplasmacytic infiltrate, and a zone of histiocytes and multinucleated giant cells were also more prevalent in this group. Dr. Tomashefski kindly shared some of the slides from the CF study illustrating the bronchiectasis with superimposed acute necrotizing bronchitis and bronchiolitis and bronchopneumonia. These contrast sharply with our three patients in which necrotizing granulomas with peripheral palisading epithelioid histiocytes were an integral part of the inflammatory picture. The second is a case report of an 18-year-old man with pneumonia caused by eugonic oxidizer, an old name for B. cepacia (17) . The histologic findings are similar to our patients', revealing necrotizing granulomatous inflammation.
The histologic appearance noted in these specimens is strikingly similar to the histopathology of melioidosis, which ranges from an acute suppurative pneumonia to a chronic granulomatous inflammation (18, 19) . Melioidosis is caused by a related organism, Burkholderia pseudomallei. Acute melioidosis is characterized by the formation of microabscesses, which in the lung become confluent and form a necrotizing bronchopneumonia. Varying numbers of macrophages and scattered giant cells are also present. As in our patients, necrosis is a consistent and prominent feature. Chronic melioidosis is a granulomatous process, forming either necrotizing granulomas with central stellate abscesses or caseating granulomas as characterizes tuberculosis. It would not be surprising for two related organisms, B. pseudomallei and B. cepacia, to cause similar morphologic patterns.
B. cepacia, therefore, needs to be considered in the differential diagnosis of necrotizing granulomatous inflammations in the lung. Early recognition may be important as in each of these patients, the course was progressive and relentless despite therapy with broad-spectrum antibiotics. A review of the literature raises serious questions as to whether this organism ever occurs in immunocompetent people. Only rare cases have been reported in immunocompetent hosts (17, 20) . However, its presence has been strongly associated with disorders of neutrophil function, such as chronic granulomatous disease. Neutrophilic function was not evaluated in any of these patients. Given the strong association of B. cepacia with immunologic deficiencies and its rarity as a pathogen in immunocompetent people, isolation of this organism should alert the pathologist to suspect an unrecognized immunodeficiency or a nosocomial infection with the hope of guiding clinical management.
